Influence of sympathetic nerves on oxygen uptake or resting mammalian skeletal muscle,.
Gracilis muscles of anesthetized dogs were isolated and perfused with blood at constant flow. Oxygen uptake (Vo2) was measured by spectrophotometry of paired arterial and venous samples and monitored by continuous recording of HbO2 saturation. The sympathetic chain, connected to the isolated muscles, was stimulated electrically with supramaximal pulses. High frequencies (8-16/s) increased vascular resistance (R, ratio to control 1.86 +/- 0.6 SEM) and decreased Vo2 (0.61 +/- 0.02). Both effects could be maintained 10 min or longer. After stimulation there was an increase in Vo2, which could be less than equal to, or greater than the O2 deficit, depending on the stimulation frequency, the period of stimulation, and the blood flow. Low frequencies (0.5-4/s) increased R (1.39 +/- 0.04) and increased Vo2 during (1,18 +/- 0.03) and after stimulation. In several experiments there was an initial decrease in Vo2 which changed to an increase during the stimulation period while R remained elevated. These observations indicate that the decrease in Vo2 is due to closure of precapillary sphincters, whereas the increase is a direct effect on cell metabolism.